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ABSTRACT 
 
Background: Overweight adolescents are more likely to be overweight or obese in 
adulthood and are subsequently at greater risk for chronic diseases. The development and 
complications of overweight and obesity as well as some chronic diseases such as heart 
disease, cancer, stroke, hypertension, and diabetes may be lessened by consumption of a 
healthier diet, specifically increasing fruit and vegetable (FV) consumption. Less than 
10% of the United States population meets FV recommendations, with the lowest levels 
of consumption among adolescents. Interventions are needed to address and improve FV 
consumption.  
Methods: The Immersion in Wellness project was funded by the Wellmark 
Foundation and was conducted at the Iowa 4-H Center near Madrid, Iowa during the 
summer of 2012 and 2013. The project goal was to immerse campers in a five day 
intervention focusing on nutrition, culinary and gardening topics to improve health 
behaviors and construct a healthy lifestyle. Intervention campers received gardening, 
culinary, and nutrition education over the five-day immersion experience and were 
provided a take-home kit in an effort to influence the home environment after leaving 
camp. Control campers received the traditional camp experience; no educational lessons 
or take home kit were provided. 
Results: At six-month post-camp the intervention campers did not score 
significantly higher in FV self-efficacy, nutrition knowledge, or FV preferences 
compared to the control group. However, the intervention group did experience a greater 
increase in their most preferred home food environment (p<0.05) and garden vegetable 
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intake (p<0.10). There was no statistical difference between genders in the likelihood of 
meeting age specific FV recommendations, however age did influence whether specific 
FV recommendations were met.  
 Conclusions: Overall, FV consumption was low and Iowa youth are likely not 
meeting daily potassium, dietary fiber, and calcium requirements. As for future research, 
the home food environment may influence FV self-efficacy, nutrition knowledge, FV 
preferences as well as FV intakes. Interventions should target improving FV preferences 
and FV self-efficacy to positively influence FV intake. 
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CHAPTER I: INTRODUCTION 
 
Background 
The future health of Americans is concerning as more youth are becoming 
overweight or obese (Daniels et al., 2005; Ogden, Carroll, Kit, & Flegal, 2012; 
Schwimmer, Burwinkle, & Varni, 2003; Whitlock, Williams, Gold, Smith, & Shipman, 
2005).  Chronic diseases such as heart disease, cancer, stroke, hypertension, and diabetes 
can develop due to complications of overweight and obesity and  may be lessened by 
consumption of a healthier diet, specifically increasing fruit and vegetable (FV) 
consumption (Bazzano, 2006; Daniels et al., 2005; Hung et al., 2004; Kimmons, 
Gillespie, Seymour, Serdula, & Blanck, 2009; Magarey, Daniels, Boulton, & Cockington, 
2003; Ness & Powles, 1997; Steinmetz & Potter, 1996; Van Duyn & Pivonka, 2000). 
Consumption of FV is inadequate among age all groups, ethnicities, and gender 
throughout the United States (US) (Kimmons et al., 2009; Yeh et al., 2008). During 
growth and development, youth should especially meet nutrient needs through 
consumption of FV (Koletzko, De la Guéronnière, Toschke, & Von Kries, 2004).  
Nutrition interventions can increase awareness, educate, promote and boost FV 
consumption among all individuals, especially youth.  However, the best method to 
increase consumption and variety of FV consumed, as well as sustain this behavior, is 
controversial within the literature. Ultimately, FV consumption relies on a multitude of 
factors including the individual, parent, and surrounding environment.  
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Goals and Objectives  
Goal 1: Examine Immersion in Wellness influence on campers six-months 
following the camp experience  
Objective 1: Collect surveys at baseline, post-camp, and six-months post-
camp to determine the sustainable influence camp had on participants. 
Objective 2: Determine the health behaviors that are most likely 
influenced and sustainable at six-month post-camp through experiential 
learning.  
Goal 2: Examine factors influencing FV consumption among Immersion in 
Wellness participants.  
Objective 1: Collect surveys at baseline, post-camp, and six-months post-
camp to determine potential associations of FV consumption. 
Objective 2: Determine potential target components to increase FV 
consumption for future research. 
Thesis Organization 
 This thesis starts with a review of literature focusing on predictors of FV 
consumption among youth. The second section pertains to the methodology behind the 
research procedures followed by two manuscripts. The final section contains overall 
conclusions, appendices, references, and acknowledgements.   
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CHAPTER II: REVIEW OF LITERATURE 
Introduction  
Progressively, more youth are overweight or obese, mounting concern for the 
future health of Americans (Daniels et al., 2005; Ogden, Carroll, Kit, & Flegal, 2012; 
Schwimmer, Burwinkle, & Varni, 2003; Whitlock, Williams, Gold, Smith, & Shipman, 
2005).  Ogden and collegues (2010) using Center for Disease Control and Prevention 
growth charts, suggest a threefold increase in overweight and obesity among youth has 
occurred over a time span of twenty years. Overweight adolescents are more likely to be 
overweight or obese in adulthood and are subsequently at greater risk for chronic diseases 
(Dietz, 1998a, 1998b; Magarey, Daniels, Boulton, & Cockington, 2003). The 
development and complications of overweight and obesity as well as some chronic 
diseases such as heart disease, cancer, stroke, hypertension, and diabetes may be lessened 
by consumption of a healthier diet, specifically increasing FV consumption (Bazzano, 
2006; Daniels et al., 2005; Hung et al., 2004; Kimmons, Gillespie, Seymour, Serdula, & 
Blanck, 2009; Magarey et al., 2003; Ness & Powles, 1997; Steinmetz & Potter, 1996; 
Van Duyn & Pivonka, 2000).  
Inadequate fruit and vegetable (FV) consumption among all age groups, 
ethnicities, and gender is of great concern throughout the United States (Kimmons et al., 
2009; Yeh et al., 2008). Data collected from 14 worldwide geographical regions suggest 
insufficient FV intake may account for more than two and half million fatalities annually 
(Lock, Pomerleau, Causer, Altmann, & McKee, 2005).  Less than 10% of the United 
States (US) population meet individual FV recommendations, with the lowest levels of 
consumption among adolescents (Kimmons et al., 2009; Lorson, Melgar-Quinonez, & 
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Taylor, 2009). Adolescents believe they are eating enough FV to meet current 
recommendations, but in reality, they are not (Sheehy & Dharod, 2008). A press release 
from the National Institutes of Health (2013) indicated less than 33% of adolescents aged 
11 to 16 years old eat FV daily. A review of 98 papers suggests as children become older, 
FV consumption decreases (Rasmussen et al., 2006). As FV consumption decreases, a 
notable rise in the consumption of solid fats and added sugars, as well as portion size has 
been observed (Koletzko, de la Guéronnière, Toschke, & von Kries, 2004; Munoz, 
Krebs-Smith, Ballard-Barbash, & Cleveland, 1997; Nielsen, 2003). Failing to meet 
nutrient needs provided by FV during growth is especially of concern among youth 
(Koletzko et al., 2004).  
Just 0.9% of boys and girls, age 12-18, met calorie specific FV recommendations 
(Kimmons et al., 2009). Consuming nutrient dense vegetables such as legumes, dark 
green and deep orange colors should be encouraged amongst youth (Guenther, Dodd, 
Reedy, & Krebs-Smith, 2006; Krebs-Smith et al., 1996). Unfortunately, starchy 
vegetables such as fried potatoes and processed tomato products, including pizza sauce, 
contribute over half of all vegetable intake among adolescents (Kimmons et al., 2009). 
Consuming a variety of vegetables not only provides nutrients to support normal growth 
and development, but also significantly reduces the risk of chronic disease (USDA and 
HHS, 2010).  
Social Cognitive Theory  
Nutrition interventions can increase awareness, educate, promote and boost FV 
consumption among all individuals, especially youth.  However, the best method to 
increase consumption and variety of FV consumed, as well as sustain this behavior, is 
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controversial within the literature. The 
Social Cognitive Theory (SCT) (Figure 1) 
is a psychological model frequently used in 
assessing health behaviors and outcomes 
(Geller & Dzewaltowski, 2010). Personal, 
proxy, and collective agency are proposed 
in this model as constructs used to make 
decisions as an individual or in collaboration with others (Bandura, 2000). Actions that 
are completed purposely are considered an agency, these actions could be positive or 
negative to the individual (Bandura, 2001).  
Personal agency directs and encourages individual decisions (Bandura, 1997). An 
individual, or agent, must be self-driven and willing to implement action to see change 
(Bandura, 2001). Bandura (2001) states, “Efficacy beliefs are the foundation of human 
agency.” Proxy agency is the act of using others to reach personal needs (Bandura, 2000). 
All individuals rely on this agency throughout their lives and even daily to effectively 
meet personal necessities and desires (Bandura, 2001); one’s perceived efficacy 
determines their ability and comfort of proxy agency (Bandura, 2001). Collective agency 
depends upon mutual desires for greater change (Bandura, 1997, 2000). This agency 
functions on common principles and acting collectively as a group (Bandura, 2001).    
Children tend to use personal and proxy agency to meet their needs through 
personal decisions and parental guidance (Bandura, 2001), whereas collective agency is 
needed to change the environment as a whole. Multidimensional interventions that 
address all three agencies are necessary to change consumption behaviors significantly 
Adapted from: (Redmond & Furnish, 2013) 
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and be successful in targeting a large, diverse audience with wide-reaching interventions 
(Patrick & Nicklas, 2005).  
Predictors of Fruit and Vegetable Consumption 
Personal Agency 
Self-Efficacy 
Geller and Dzewaltowski (2010) used data from the Healthy Opportunities for 
Physical Activity and Nutrition project to examine self-efficacy relative to FV intake. 
Results suggest FV consumption was related to the child’s self-efficacy for consuming 
FV.   Similar results were reported by a cross-sectional study of 422 middle school 
students where school lunch FV consumption correlated with FV self-efficacy 
(Thompson, Bachman, Baranowski, & Cullen, 2007). In a study of 145 alternative high 
school students, decreasing perceived health barriers was important to not only increase 
self-efficacy but also boost FV consumption (Bruening, Kubik, Kenyon, Davey, & Story, 
2010). Web-based research on 1,606 Australian adolescents also indicated higher self-
efficacy was positively correlated with FV consumption (Pearson, Ball, & Crawford, 
2012). Finally, a randomized controlled trial comparing a social-cognitive intervention 
with a knowledge-based intervention in 114 participants found self-efficacy was more 
likely to promote change in FV consumption than education alone (Kreausukon, Gellert, 
Lippke, & Schwarzer, 2012).  
Self-efficacy can be increased with interventions designed to instill specific 
behaviors such as asking for more FV at meals or snacks, asking parents to buy favorite 
FVs while shopping, or the skills to prepare FV snacks (Baranowski et al., 1993; Pearson 
et al., 2012; Sandeno, Wolf, Drake, & Reicks, 2000). While studies discuss the benefits 
of high self-efficacy for FV, perceived barriers such as cost and time to prepare FV can 
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negatively impact self-efficacy (Bruening et al., 2010). Self-efficacy is an important 
factor in FV consumption; however, food preferences likely predict FV intake as well 
(Reynolds, Hinton, Shewchuk, & Hickey, 1999; Van Duyn et al., 2001).   
Preferences  
Domel et al. (1996) administered a FV self-efficacy questionnaire to 392 fourth 
and fifth grade students. Results suggest FV preferences may have greater influence on 
FV consumption than self-efficacy, although  other studies indicate FV preferences do 
not regulate FV consumption (Domel, Baranowski, Hunter, Leonard, & Riley, 1993). 
Resnicow and colleagues (1997) also suggest children’s intake is more likely influenced 
by preference than self-efficacy. In fact, FV preferences have been identified as the 
strongest predictor of consumption (Brug, Tak, te Velde, Bere, & de Bourdeaudhuij, 
2008) and may be more beneficial than nutrition education or increased knowledge 
(Harvey-Berino et al., 1997). Exposing children to a variety of FV early in life increases 
preferences for FV that may carry into adulthood (Birch, 1999; Domel et al., 1993; 
Kristjansdottir et al., 2006; Larson, Laska, Story, & Neumark-Sztainer, 2012; Nicklas et 
al., 2001; Patrick & Nicklas, 2005; Wardle, 1995; Wolfe & Campbell, 1993). Ultimately, 
behavior change interventions are needed to incorporate repeated exposure of FV to 
young children (Harvey-Berino et al., 1997; Schindler, Corbett, & Forestell, 2013); 
parental based interventions have also been suggested to control the home environment. 
Accessibility of FVs and parental FV preferences are positively correlated with their 
children’s FV consumption (Bere & Klepp, 2004).  
Knowledge and Awareness 
Research by Van Duyn et al. (2001) indicated a 22% increase in adults’ FV 
consumption with awareness of the 5 A Day for Better Health program. Evidence in the 
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literature suggests this is also true of children. Children with higher knowledge 
(Reynolds, Hinton, et al., 1999; Wardle, 1995) and awareness of FV recommendations 
(Bere & Klepp, 2005; Sandeno et al., 2000) have reported higher FV consumption. 
Research on 65 third grade students at a school implementing the CATCH nutrition 
curriculum and Farm to School program had increased knowledge of vitamins/minerals 
and awareness of farming practices. These students also reported consuming more 
vegetables during school meals (Moss, Smith, Null, Long Roth, & Tragoudas, 2013).  
Conversely, research on 495 children (9-12 years), indicated no change in FV 
consumption with internet nutrition education and counseling sessions. Although the 
youths’ awareness and knowledge of recommendations increased, self-reported FV 
consumption did not (Mangunkusumo, Brug, de Koning, van der Lei, & Raat, 2007). Yet, 
it should be noted that knowledge is a necessary pre-requisite to enhance self-efficacy 
(Kreausukon et al., 2012).  
Experiential Learning  
Skill building is another essential component of self-efficacy (Baranowski et al., 
1993; Pearson et al., 2012; Sandeno et al., 2000). Participating in food preparation has 
been shown to increase interest in health benefits of FV (Hill, Casswell, Maskill, Jones, 
& Wyllie, 1998) and consumption of nutrient-dense foods including FV (Larson, Story, 
Eisenberg, & Neumark-Sztainer, 2006). A study examining school nutrition education of 
4
th
 and 5
th
 grade students indicate FV preparation skills play an important role in FV 
consumption (Baranowski et al., 1993).  These findings suggest skill building 
interventions are an important part of youth development, building self-efficacy, and 
consumption of FV (Baranowski et al., 1993; Condrasky & Hegler, 2010; Dzewaltowski 
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et al., 2009; Gross, Pollock, & Braun, 2010; Larson, Perry, Story, & Neumark-Sztainer, 
2006; Larson, Story, et al., 2006). 
In a New Zealand study,  teens were not aware of the health benefits of 
consuming FVs but became more interested when helping their parents in the kitchen 
(Hill et al., 1998). A cross-sectional study design of middle and high school students 
found that those involved with making dinner were consuming more nutrient-dense 
foods; young adults involved with food preparation also noted higher FV consumption 
(Larson, Perry, et al., 2006; Larson, Story, et al., 2006).  
Proxy-Agency 
Proxy-Efficacy 
Proxy-efficacy is the act of depending on others to reach individual needs 
(Bandura, 2001), such as asking parents to buy or prepare more FV for the home. 
Research by Geller and Dzewaltowski (2010) demonstrated both personal and proxy-
agency influenced children’s self-efficacy across gender, socio-economic status, and 
ethnicity (i.e. African American, Caucasian). Children reported more confidence asking 
parents to provide FV (Geller & Dzewaltowski, 2010) and were more likely to request 
FV with higher proxy efficacy (Geller, Dzewaltowski, Rosenkranz, & Karteroliotis, 
2009).   
Home Food Environment 
A home food environment that supports FV consumption is necessary to influence 
FV intake (Neumark-Sztainer, Wall, Perry, & Story, 2003; Rabe, Ohri-Vachaspati, & 
Scheer, 2006). As parents provided access to more FV in the home, adolescents reported 
eating more produce (Hanson, Neumark-Sztainer, Eisenberg, Story, & Wall, 2005). In 
fact, adolescents with mothers wishing to eat healthy were more likely to consume more 
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FV themselves and have a healthier home food environment (Boutelle, Birkeland, 
Hannan, Story, & Neumark-Sztainer, 2007).  While research suggests a healthy home 
food environment promotes greater intake of FV in youth, its multi-faceted nature creates 
a challenge for many households to overcome individual, environmental, and economic 
barriers (Glanz, Sallis, Saelens, & Frank, 2005). Changing the home food environment 
can be accomplished through community interventions targeting both parents and their 
children (Cullen et al., 2003; Heim, Bauer, Stang, & Ireland, 2011).  
 A review of 38 publications by Blanchette and Brug (2005) found interventions 
targeting availability, accessibility, and preferences of FVs  as the leading predictors of 
FV consumption. A longitudinal study of FV consumption suggests preferences and 
availability were the most predictive of future consumption (Larson et al., 2012). In fact, 
homes with FV readily available were more successful in increasing children’s FV 
consumption (Kratt, Reynolds, & Shewchuk, 2000). Interestingly,  research examining 
child and parent perceptions of the home food environment suggests parents perceived a 
more supportive atmosphere than their children (Robinson-O’Brien, Neumark-Sztainer, 
Hannan, Burgess-Champoux, & Haines, 2009). 
Parental Modeling 
Child and parental food consumption are likely correlated (Elfhag, Tholin, & 
Rasmussen, 2008) as meal patterns, beliefs and actions of parents are reciprocated in their 
children (Gross et al., 2010; Patrick & Nicklas, 2005). Parental interventions to increase 
FV intake may be most beneficial because they can influence the overall home food 
environment through accessibility and availability of FV in the home (Bere & Klepp, 
2004; Blanchette & Brug, 2005; Brug et al., 2008; Cullen et al., 2003; Patrick & Nicklas, 
2005). In a cross-sectional study of 1,235 eleven-year-old children, vegetable but not 
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fruit, consumption was influenced by home availability (Kristjansdottir et al., 2006). 
Parents make FV available through purchasing FV, but also make FV accessible by 
washing and preparing it for their children (Brug et al., 2008).  
 An examination of psychosocial factors influencing FV consumption among 
1,739 parents indicated their child’s FV consumption was positively correlated with 
parental intake (Reinaerts, de Nooijer, Candel, & de Vries, 2007), suggesting children 
follow parental guidance. Therefore, it is recommended parents not only provide FVs but 
positively role model FV consumption for their children rather than coercing children to 
consume FVs at meal time (Ball, Cohen, & Meyer, 2012; Fisher, Mitchell, Smiciklas-
Wright, & Birch, 2002; Nicklas et al., 2001; Wardle, Herrera, Cooke, & Gibson, 2003).  
Family meals have also been linked greater home availability with higher FV 
intake (Utter, Scragg, Schaaf, & Mhurchu, 2008; Wardle, Carnell, & Cooke, 2005). FV 
consumption has been shown to increase by adding vegetables to mixed dishes or 
offering several different selections of vegetables at mealtime (Meengs, Roe, & Rolls, 
2012). Collectively, the literature suggests parents act as a role model in their children’s 
lives. A supportive home environment and leading by example appears to increase FV 
consumption among youth (Di Noia & Byrd-Bredbenner, 2013; Pearson, Biddle, & 
Gorely, 2009; Wyse, Campbell, Nathan, & Wolfenden, 2011).  
Household Income 
Children at greatest risk for low FV consumption come from a lower 
socioeconomic background, have limited grocery store accessibility and ample access to 
fast food restaurants (Svastisalee, Holstein, & Due, 2012). Krebs-Smith and colleagues 
(1996) have reported a positive correlation between income and FV intake. Although FV 
consumption was low among all samples, household income was clearly predictive of 
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whether or not children met FV recommendations (Cutler, Flood, Hannan, & Neumark-
Sztainer, 2011; Krebs-Smith et al., 1996). It should be noted, children of lower 
socioeconomic status can increase their FV consumption by utilizing school nutrition 
programs (Grutzmacher & Gross, 2011; Svastisalee et al., 2012). A farmer’s market 
intervention was successful at increasing FV consumption among low-income 
households through education by improving attitudes and supplying FV coupons 
(Anderson et al., 2001). Children attending less ethnic diverse schools with higher 
socioeconomic status were more likely to ask parents to provide FV at home (Geller et 
al., 2009). This finding was likely due to greater financial stability of parents and 
perceived self-efficacy for asking among children (Geller et al., 2009).  
Parenting Styles 
Authoritative parenting has been suggested to promote the healthiest home 
environment for children (Kremers, Brug, de Vries, & Engels, 2003). An examination of 
231 caregivers revealed authoritative parents had more FV within the household and 
those children were more likely to consume FV (Patrick, Nicklas, Hughes, & Morales, 
2005). In contrast, less authoritative parents had homes that fostered less desirable eating 
habits and less availability of FV.  Regardless of parenting styles, parental control over 
meals within the home has been linked with higher fruit intake in adolescents (Pearson et 
al., 2012) and greater consumption of FVs among 2-6 year olds (Wardle et al., 2005). 
Early Exposure and Intervention 
 Nutrition education is important in early childhood to improve knowledge and 
preferences (Kemirembe, Radhakrishna, Gurgevich, Yoder, & Ingram, 2011; Kunkel et 
al., 2013; Morris & Zidenberg-Cherr, 2002). Early interventions may be especially 
important because intake of sugary beverages increases (French, Lin, & Guthrie, 2003; 
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Rampersaud, Bailey, & Kauwell, 2003; Wang, Bleich, & Gortmaker, 2008) and FV 
intake decreases during adolescence (Lien, Lytle, & Klepp, 2001; Rasmussen et al., 2006; 
te Velde, Twisk, & Brug, 2007). Early introduction to a variety of FV appears to improve 
future preferences in adulthood (Domel et al., 1993; Kristjansdottir et al., 2006; Patrick & 
Nicklas, 2005; Wolfe & Campbell, 1993) through food exposure (Domel et al., 1993; 
Nicklas et al., 2001; Schindler et al., 2013). Kelder, Perry, Klepp and Lytle (1994) 
tracked longitudinal health behaviors of adolescents and suggested interventions prior to 
6
th
 grade were most beneficial for developing positive behavioral patterns that carry into 
adulthood. Training childcare providers on current nutrition and physical activity 
guidelines may be one way to begin implementing healthier lifestyles at a young age in 
the future (Van Stan, Lessard, & Dupont-Phillips, 2013). 
Garden 
 Incorporating garden experiences into nutrition education is a relatively new 
strategy to develop preferences for FVs while learning in a new exciting atmosphere 
(Heim, Stang, & Ireland, 2009; Parmer, Salisbury-Glennon, Shannon, & Struempler, 
2009). Gardening is a novel way to expose children to different FV, be more physically 
active, and encourage healthy practical learning in youth (Ahmed, Oshiro, Loharuka, & 
Novotny, 2011; Ozer, 2007). Gardening experiences may promote increased consumption 
of FV through hands on involvement and increased familiarity and exposure with fresh 
FV (Heim et al., 2009;  Morris, Neustadter, & Zidenberg-Cherr, 2001).  
A pilot study for a garden-based intervention targeting  4
th
 and 5
th
 grade Latino 
students found attitudes and vegetable preferences increased with intervention (Gatto, 
Ventura, Cook, Gyllenhammer, & Davis, 2012).  In contrast, a study by Koch, Waliczek, 
& Zajicek (2006) examined the impact of a garden intervention on 2
nd
-5
th
 grade students 
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and found significant improvements in FV knowledge but little impact on preferences. 
Another school-based garden intervention with 6
th
 grade students using nutrition 
education and active learning reported increased FV consumption during the 12 week 
program (McAleese & Rankin, 2007). Another 111 students participating in the 
“Nutrition in the Garden” program did not increase their FV intake but did improve their 
attitude towards FVs (Lineberger & Zajicek, 2000).  The varying results suggest more 
research is necessary, although it is apparent that gardens have the potential to positively 
impact youth in some form. Varying results are likely due to a variety of variables such 
as; age, gender, ethnicity, length of program and previous knowledge or exposure. 
Community gardens also present an opportunity to increase FV intake among 
urban residents and those with low access to fresh produce (Alaimo, Packnett, Miles, & 
Kruger, 2008; McCormack, Laska, Larson, & Story, 2010). Families enrolled in the pilot 
study “Growing Healthy Kids” had increased availability and consumption of FV in the 
home (Castro, Samuels, & Harman, 2013). Community gardens not only improve the 
availability of produce but also create a stronger community bond and increase awareness 
of important health disparities caused by inadequate FV consumption (Twiss et al., 
2003).    
Peer-Modeling 
A study of 2,043 adolescents eating behaviors reported peers’ consumption of 
breakfast, whole grain, and vegetable intake behaviors were correlated but fruit intake 
was not (Bruening et al., 2012). It has been suggested that peers may exert more 
influence on each other than their parents (Lowe, Horne, Tapper, Bowdery, & Egerton, 
2004). Older schoolchildren are more likely to be pressured into eating unhealthy food 
choices (Krølner et al., 2011). One way to possibly overcome this is to have peer taught 
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culinary education lessons to improve basic culinary skills (Nelson, Corbin, & Nickols-
Richardson, 2013).  
Research demonstrates males are more likely to not meet FV recommendations 
compared to females (Cartwright et al., 2003; Neumark-Sztainer, Story, Resnick, & 
Blum, 1996; Reynolds, Baranowski, et al., 1999). Some data suggests gender differences 
of FV intake exist between males and females because females have greater FV 
preferences (Brug et al., 2008).  However, a review of 31 articles suggests that girls are 
more likely than boys to consume FV due to peer pressure and self-image (Krølner et al., 
2011). Healthy eating is thought to be more prominent among females than males due to 
body image issues (McKinley et al., 2005;  Neumark-Sztainer, Story, Perry, & Casey, 
1999).  Baseline data from 2,338 ninth grade students suggests that females have greater 
FV knowledge and more confidence in meeting FV recommendations compared to males 
(Beech, Rice, Myers, Johnson, & Nicklas, 1999).  
Collective Agency  
Environment 
Collective agency is the ability to achieve outcomes together by joining individual 
strengths (Bandura, 2001). It has been suggested this collaboration is needed because 
behavior-based interventions alone are not reliable in sustaining recommended levels of 
FV intake (Thomson & Ravia, 2011). However, a review of behavioral interventions 
suggests that individual, population and macro-level interventions all have the ability to 
improve intake, decreasing the risk of chronic disease development (Ammerman, 
Lindquist, Lohr, & Hersey, 2002).  
The environment we live in today promotes unhealthy lifestyles and must be 
improved on all levels- individual, population and macro to make a difference (Brownell, 
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Schwartz, Puhl, Henderson, & Harris, 2009; Pomerleau, Lock, Knai, & McKee, 2005). 
Solely educating the public will not improve lifestyles (Krebs-Smith, Reedy, & Bosire, 
2010), but perhaps creating a healthier eating environment at the community-level may 
lead to behavior change (Story, Ark-Sztainer, & French, 2002).  Although, multifaceted 
interventions are needed to make healthier foods more accessible (Hood, Martinez-
Donate, & Meinen, 2012) and to improve our environment as a whole (Knai, Pomerleau, 
Lock, & McKee, 2006), public policy may be the most challenging.  It should be noted, 
the current environmental FV supply could not support the demand of all individuals 
following Dietary Guidelines for Americans FV recommendations (Krebs-Smith et al., 
2010; U.S. Department of Agriculture & U.S. Department of Health and Human 
Services, 2010).  
Conclusion 
 Change must begin with an individual to see a lasting impact. Interventions 
targeted at improving self-efficacy, preferences, and nutrition knowledge are important 
for influencing personal agency. Awareness of personal nutrition recommendations and 
potential health risks associated with low FV consumption is pertinent information for 
motivation to change. Incorporating skill-building lessons to expand food preparation 
knowledge and cooking techniques is suggested to help sustain such behaviors.  
 Yet, younger generations must rely on their parent or guardian to make healthful 
decisions when it comes to buying and preparing FVs for the home. Interventions are 
needed to improve proxy agency of both children and parents. Children need to gain 
confidence in asking for more FV in the home, while the parent must be reliable for not 
only providing FVs, but making these FVs accessible for snacks and meals. Modeling 
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healthy behavior, setting family meal times, and providing a variety and repeated FV 
exposure is important in establishing healthy habits while children are young.  
 Ultimately, it is apparent that FV consumption relies on a multitude of factors 
from the individual, parent, and environment. Collective agency will be important for 
improving and sustaining FV consumption among all age groups, gender, and ethnicities 
within the US. Perhaps small changes within communities, such as promoting community 
or school gardens, can begin to make a positive, lasting impact on FV consumption.   
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CHAPTER III: METHODS 
Introduction 
The Immersion in Wellness project was funded by the Wellmark Foundation and 
was conducted at the Iowa 4-H Center near Madrid, Iowa during the summers of 2012 
and 2013. The project goal was to immerse campers in a five day intervention focusing 
on nutrition, culinary, PA and gardening topics to improve health behaviors and construct 
a healthy lifestyle. The week-long Immersion in Wellness camp received Institutional 
Review Board approval from Iowa State University (ISU) for all data collection measures 
and interventions (Appendix A). Intervention campers received gardening, culinary, and 
nutrition education over the five-day immersion experience and were provided a take-
home kit in an effort to influence the home environment after leaving camp. Control 
campers received the traditional camp experience; no educational lessons or take home 
kit was provided. 
Data Collection  
Data was collected from enrolled campers through multiple forms and survey 
tools assessing nutrition, PA, and the home food and PA environment. Surveys were 
administered prior to the camp experience at check-in and were repeated through 
mailings at six months following camp for both control and intervention groups. 
Intervention campers also completed a survey to assess gained knowledge, self and 
proxy-efficacy, and preferences at the completion of the week-long immersion 
experience; this survey was not repeated in the control group. Data collection surveys and 
time table appears in Table 1. 
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Table 1. Data Collection Surveys for Summer 2012 and 2013 
 
 
 
 
 
 
 
Camper Information 
Gender, age, height, weight, known food allergies, and PA restrictions were 
collected on all campers from the camp registration and medical history forms (Appendix 
B).  Neither the camper’s height nor weight was used for analysis because information 
was dependent upon their most recent physical examination at the doctor’s office, which 
varied widely. 
Camper Survey 
The camper survey consisted of three sections assessing FV knowledge, 
preferences, and proxy and self-efficacy (Appendix C). This survey was completed 
individually by each camper, without the assistance of a parent. The FV knowledge tool 
was modified from its original version to reflect recently released MyPlate 
recommendations. The original survey consisted of 16 items (6 MyPyramid food groups, 
10 nutrient-food and role associations) and was previously published by Struempler & 
Raby (2005). FV preferences were collected on 30 fruit juices, fruits, and vegetables, 
using a  survey published by Domel and colleagues (1993). Self and proxy-efficacy for 
FV intake was the last section of the survey tool and was measured using a survey created 
by Domel and colleagues (1996). This survey was administered prior to camp for both 
 Baseline Post Camp Six-Months Post Camp 
Control 
-Camper Information 
-Camper Survey 
-Home Environment Survey 
X 
-Camper Survey 
-Home Environment Survey 
Intervention 
-Camper Information 
-Camper Survey 
-Home Environment Survey 
-Camper 
Survey 
 
-Camper Survey 
-Home Environment Survey 
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intervention and control groups, on the last day of camp for the intervention group, and 
again at six months following for both intervention and control groups.  
Home Environment Survey 
The home environment survey consisted of three sections which assessed the 
home environment relative to availability of PA, participation in various PAs, availability 
of food, and consumption via a food frequency questionnaire (FFQ) (Appendix D). 
Parents were allowed to help campers fill out this survey since they were more familiar 
with the home food environment and frequencies of their children’s intake. The home 
food and PA environment was measured using the “America on the Move” survey 
developed by Catenacci and Wyatt (2007). The frequency of PA was measured by 
specific activity (basketball, soccer, walking, etc.) using the Youth/Adolescent Activity 
Questionnaire developed by Harvard School of Public Health (2005). The last section of 
this survey assessed actual consumption of foods using the Youth/Adolescent Food 
Frequency Questionnaire developed by Rockett and colleagues (1997). This survey was 
administered prior to camp and again at six months following camp for both intervention 
and control campers.  
Subjects 
Two specific week-long camps at the Iowa 4-H State Center were targeted for the 
study, Everything Camp and Counselors in Training Camp (CIT). Everything Camp 
allowed recruitment of 9-14 year olds and CIT Camp recruited 16-18 year olds. Control 
and intervention weeks were assigned among six weeks of Everything Camp and CIT 
Camp during summer of 2012. Two weeks of contained 4-H group camps were assigned 
control and intervention weeks during summer of 2013. Depending on the campers’ 
chosen week of enrollment, they had the opportunity to enroll in the project, but were not 
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aware of whether they were in the control or intervention group.  One hundred and forty 
eight total campers were recruited for Immersion in Wellness during the summers of 
2012 and 2013. Table 2 indicates designated treatment (control or intervention) weeks 
throughout the Immersion in Wellness project. 
 
Table 2. Treatment Weeks During Summer 2012 and 2013 
 
Procedures  
 The research group consisted of ISU faculty and graduate students in Food 
Science and Human Nutrition; all members were trained on proper data collection 
procedures and passed a criminal background check as they would be working with 
youth. Surveys were mailed to all registered campers prior to the arrival at camp. In 
addition during check-in, campers and their parents were recruited through simple one-
on-one discussion with the researchers or a cover letter drafted to explain the intent of the 
study and enrollment procedures (Appendix E). The research group assisted campers and 
parents with the survey materials and forms.  
Eligible campers (Everything Campers or CIT) and their parents were asked to 
read and sign the informed consent documents (Appendix F). Campers were asked to 
individually complete the camper survey while the parent completed the home 
environment survey for their child. Important health form information was collected from 
Summer 2012 
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 
Control Intervention Control Intervention Control Intervention 
June 10-16 June 17-23 June 24-30 July 8 -14 July 22 -28 July 29 – Aug 4 
6 Campers 18 Campers 5 Campers 16 Campers 27 Campers 2 Campers 
Summer 2013 
Week 1 Week 2 
Control Intervention 
June 16 -22 July 28 – Aug 3 
56 Campers 18 Campers 
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the camp registration and health form to monitor food allergies and PA restrictions 
throughout the week as necessary.   
Two research participant receipt forms were completed to allow compensation for 
participation in the study (Appendix G). Both control and intervention campers were 
given a $40 cash incentive at the end of the week for participating in the initial 
experience and another $25 check incentive was mailed to their home address after 
completing and returning six-month post surveys.  Intervention campers also received a 
“take-home kit” valued at approximately $25. The take-home kit included: color-coded 
cutting boards, paring knife, vegetable scrub brush, Healthy and Homemade cookbook 
(ISU Extension publication), refrigerator and meat thermometers, pedometer, garden 
journal and various nutrition and PA publications related to the experiential learning 
topics (Appendix H).  
Intervention 
 Summer 2012 consisted of three intervention weeks and summer 2013 consisted 
of one intervention week. The same schedule of intervention was implemented both years 
(Table 3). Gardening lessons were developed and taught by Boone County Master 
Gardeners. The composting lesson was taught by employees from the National 
Laboratory for Agriculture and the Environment. Culinary lessons were developed and 
taught by an undergraduate culinary intern both summer 2012 and 2013, while the 
Culinary Science program director and a faculty member in nutrition helped modify camp 
lessons. Nutrition lessons were developed by an undergraduate nutrition student in a 
class, modified by a graduate student in nutrition, and taught by graduate level nutrition 
students each summer.  
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During intervention weeks, campers were divided into three groups and rotated 
between the garden, culinary and nutrition lessons. Each instructor had 30-40 minutes to 
teach their lesson before rotating campers to the next lesson. Control week campers had 
no interaction with the immersion staff after completing survey tools prior to the start of 
camp. 
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Data Analysis 
Data was analyzed using the IBM Statistical Package for Social Sciences for 
Windows (SPSS for Windows, Version 19.0, 2010). The level of significance p<0.05 was 
set for all results, while a trend was p<0.10. Data was analyzed using frequencies, 
independent samples t-test, paired samples t-test, Chi-Square analysis, One-way 
ANOVA, and multivariate likelihood analysis modeling (Akaike, 1974). Likelihood 
analysis was programmed and assessed using MATLAB R2007A (MathWorks, Natick, 
MA). 
Statistical Analysis for Manuscript One (Chapter IV) 
Manuscript one consists of baseline and six-month post data from summer one, 
approximately 53 camper’s surveys. The sample size varies as not all campers completed 
entire survey sections. Higher FV self-efficacy, nutrition knowledge, and FV preferences 
are considered positive. A higher most preferred home food environment is considered 
desirable whereas a higher least preferred home food environment is negative.  
Age was examined at baseline by intervention using independent samples t-test 
and chi-square analysis. FV self-efficacy, nutrition knowledge, FV preferences, and home 
food environment scores were compared at baseline and at six-months post by 
intervention using independent and paired samples t-test.  
FV preferences were examined using four classifications: FV overall, fruit, 
vegetable, and vegetables grown in the garden (garden vegetables). The home food 
environment survey captured the availability of pantry and refrigerator food in the home 
in three categories: most preferred, neutral, and least preferred. For statistical analyses, 
most preferred and least preferred were used to characterize the home food environment 
and any subsequent change.  
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 Change in survey responses from baseline to six-month post-camp data on FV 
self-efficacy, nutrition knowledge, preferences (overall, fruit, vegetable, garden 
vegetable), home food environment (most desired pantry, most desired refrigerator, least 
desired pantry, least desired refrigerator) and FV consumption (fruit, fruit juice, 
vegetable, starchy vegetable, garden vegetables and individual garden vegetables) were 
examined by Chi Square. Change scores were calculated as post minus pre score and 
categorized as negative or no change and positive change. 
Further exploratory data analysis excluded campers who did not respond to the 
follow-up questionnaire (n=18) and CIT campers (n=3). Data from 49 subjects were 
tested for correlation factorially using Pearson’s correlation coefficient. Any significant 
collinearity was noted for multivariate analysis. Potential multivariate models were 
identified through factorial testing of several independent variables to one dependent 
variable. Maximum likelihood estimates were examined using a small-sample-size 
corrected Akaike Information Criteria (AICc) (Akaike, 1974), and models with strong 
likelihood estimates were compared using a bootstrap method (Burnham & Anderson, 
2002; Konishi & Kitagawa, 2008). This method consisted of randomly resampling the 
subject pool with replacement to generate 10,000 virtual subject samples. AICc values 
were computed for each tested model and the best performing model was identified with 
each resampling. Models were judged to be equivalent if they were equally represented in 
the resampling. Bootstrap protocol was programmed in MATLAB R2007a (Mathworks, 
Natick, MA). Random numbers were generated using the Mersenne Twister algorithm 
(Matsumoto & Nishimura, 1998). 
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Statistical Analysis for Manuscript Two (Chapter V)  
Baseline data for all campers (n=148) participating in the study from summer 
2012 and 2013 were included in analyses.  An independent sample t-test was used to 
examine differences in FV self-efficacy, nutrition knowledge, FV preferences, and FV 
intakes by gender. One-way ANOVA was used to examine differences in FV self-
efficacy, nutrition knowledge, FV preferences, and FV intakes by three age groups (9-11, 
12-15, and 16-18 years old). These age groups were broken into groups based on camp 
enrollment as an “Everything Camper” (9-11 and 12-15 years old) and “CITs” (16-18 
years old).  
Self-reported FV intake frequencies were converted into daily frequency 
equivalents (Helaine Rockett, 2013). Daily equivalents were converted to cups where 
one-half cup was used as the serving size for one daily equivalent per MyPyramid 
recommendations that were in place when the FFQ was created. The daily equivalents for 
all individual FV intakes were examined individually but also grouped accordingly as 
fruit, fruit juice, vegetable, starchy vegetable as well as Dietary Guideline (USDA & 
HHS, 2010) vegetable sub-groups including starchy, dark green/leafy, red/orange, 
legumes, and other. Percent meeting FV recommendations by age and gender was 
classified by using MyPlate specific age standards of 9-13 and 14-18 years.  
Nutrient intake from FV consumption for three of the four nutrients of concern 
identified by the Dietary Guidelines for Americans (USDA & HHS, 2010) was estimated 
from the FFQ responses using the USDA National Nutrient Database for Standard 
Reference values (USDA, 2013a). The Economic Research Service Food Availability 
Data System (USDA, 2013b) was used to calculate nutrient composition for some FVs 
(ex: corn) where consumption form was not denoted.  For these FVs, nutrient intake was 
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estimated using the proportional availability in the food supply (i.e. fresh, canned, 
frozen). When more than one food item was within a category of FFQ (ex: 
apple/applesauce), individual potassium, dietary fiber, and calcium contents were 
averaged. Estimated nutrient intakes were compared to the Dietary Reference Intakes 
Recommended Dietary Allowances (Institute of Medicine, 2006) for potassium, dietary 
fiber and calcium. 
Data from 148 subjects were tested for correlation factorially using Pearson’s 
correlation coefficient. Any significant correlations were noted both as end results as well 
as to protect against using collinear elements in multivariate analysis. Potential models 
were identified by building multivariate linear models factorially. Statistically significant 
models were identified and tested against each other using maximum likelihood 
estimates. These estimates were examined using the Akaike Information Criteria 
corrected for small sample size (AICc) (Akaike, 1974). Since the analysis yielded robust 
and nearly identical models according to the AICc, bootstrapping was not performed 
(Burnham & Anderson, 2002). 
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CHAPTER IV: CAN AN IMMERSION IN WELLNESS CAMP INFLUENCE 
YOUTH HEALTH BEHAVIORS? 
 
Elizabeth A. Mabary, Ruth E. Litchfield, PhD, RD, LD,  
Randal C. Foster and Lorraine M. Lanningham-Foster, PhD 
Department of Food Science and Human Nutrition, Iowa State University, Iowa, USA 
 
A paper to be submitted to the Journal of Extension 
Abstract 
Background: The Immersion in Wellness project was conducted at a Midwest 4-H 
Center during the summer of 2012 and 2013. The project goal was to immerse campers in 
a five day intervention focusing on nutrition, culinary and gardening topics to improve 
health behaviors and construct a healthy lifestyle. 
Methods: Two specific week-long camps were targeted for the study, recruiting 9-
18 year olds. Control and intervention weeks were assigned during both summers. Data 
was collected from enrolled campers through multiple forms and survey tools assessing 
nutrition, physical activity, and the home environment.   
Results: A total of 74 campers completed baseline surveys during summer 2012; 
six month follow up rate was 72% (n=53). Camp increased the intervention groups 
nutrition knowledge (p<0.10) and home food environment (p<0.05). Likelihood analysis 
modeling suggests that preferences influence change in self-efficacy and consumption of 
produce relies on gender and age.  
Conclusions: Results of this study suggest that the home food environment may 
influence FV self-efficacy, nutrition knowledge, FV preferences as well as FV intakes. 
Nutrition education programs targeting the home food environment can be an effective 
way to encourage healthier behaviors from a young age.  
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Introduction 
Progressively, more youth are overweight or obese, mounting concern for the 
future health of Americans (Daniels et al., 2005; Ogden, Carroll, Kit, & Flegal, 2012; 
Schwimmer, Burwinkle, & Varni, 2003; Whitlock, Williams, Gold, Smith, & Shipman, 
2005). Overweight adolescents are more likely to be overweight or obese in adulthood 
and are subsequently at greater risk for chronic diseases (Dietz, 1998a, 1998b; Magarey, 
Daniels, Boulton, & Cockington, 2003). Inadequate fruit and vegetable (FV) 
consumption may contribute to the development and complications of overweight and 
obesity, as well as some chronic diseases including heart disease, cancer, stroke, 
hypertension, and diabetes (Bazzano, 2006; Daniels et al., 2005; Hung et al., 2004; 
Kimmons, Gillespie, Seymour, Serdula, & Blanck, 2009; Magarey et al., 2003; Ness & 
Powles, 1997; Steinmetz & Potter, 1996; Van Duyn & Pivonka, 2000).  
Inadequate FV consumption among all age groups, ethnicities, and gender is of 
great concern throughout the United States (US) (Kimmons et al., 2009; Yeh et al., 
2008). Less than 10% of the US population meets daily FV recommendations, with the 
lowest levels of consumption among adolescents (Kimmons et al., 2009; Lorson, Melgar-
Quinonez, & Taylor, 2009). Failing to meet nutrient needs provided by FV during growth 
is especially of concern among youth (Koletzko, de la Guéronnière, Toschke, & von 
Kries, 2004). Further, as FV consumption decreases, a notable rise in the consumption of 
solid fats and added sugars, as well as portion size has been observed (Koletzko et al., 
2004; Munoz, Krebs-Smith, Ballard-Barbash, & Cleveland, 1997; Nielsen, 2003).  
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Exposing youth to a variety of FV early in life increases preferences for FV that 
may carry into adulthood (Birch, 1999; Domel, Baranowski, Hunter, Leonard, & Riley, 
1993; Kristjansdottir et al., 2006; Larson, Laska, Story, & Neumark-Sztainer, 2012; 
Nicklas et al., 2001; Patrick & Nicklas, 2005; Wardle, 1995; Wolfe & Campbell, 1993). 
In fact, FV preferences have been identified as the strongest predictor of consumption 
(Brug, Tak, te Velde, Bere, & de Bourdeaudhuij, 2008) and may be more influential than 
nutrition education or increased knowledge (Harvey-Berino et al., 1997). Yet, there is 
also evidence in the literature that children with greater knowledge (Reynolds, Hinton, 
Shewchuk, & Hickey, 1999; Wardle, 1995) and awareness of FV recommendations (Bere 
& Klepp, 2005; Sandeno, Wolf, Drake, & Reicks, 2000) have greater FV consumption. 
Finally, a home food environment that supports FV consumption is also necessary to 
promote FV intake (Ball, Cohen, & Meyer, 2012; Neumark-Sztainer, Wall, Perry, & 
Story, 2003; Rabe, Ohri-Vachaspati, & Scheer, 2006). As parents provide access to more 
FV in the home, adolescents report eating more (Hanson, Neumark-Sztainer, Eisenberg, 
Story, & Wall, 2005).  
 This study examines whether a week-long camp experience with educational 
programming on gardening, culinary, and nutrition can improve youth’s FV intake, self-
efficacy, knowledge, or preferences. Further, the home food environment was explored 
relative to youth’s self-efficacy, knowledge and preferences.   
Methods 
The Immersion in Wellness camp experience was conducted at a Midwest State 4-
H Center during the summers of 2012 and 2013. The goal was to immerse campers in a 
five-day intervention with experiential learning on nutrition, culinary and gardening to 
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foster health behaviors associated with a healthy lifestyle. Institutional Review Board 
approval was received for all data collection measures and interventions.  
Data Collection  
Two specific week-long camps at the 4-H Center were targeted for the study, 
“Everything Camp” and “Counselors in Training Camp” (CIT). Everything Camp 
facilitated recruitment of 9-14 year olds while CIT Camp targeted16-18 year olds. Three 
control and three intervention weeks were assigned among six weeks of Everything and 
CIT Camp during summer of 2012. Two weeks of 4-H group camps were assigned as 
control and intervention weeks during summer of 2013. Depending on the campers’ 
chosen week of enrollment, there was the opportunity to enroll in the project, but campers 
were not aware of whether they were in the control or intervention group.  
 Campers and their parents were recruited through a pre-camp mailing, which 
explained the intent of the study and enrollment procedures and/or simple one-on-one 
discussion with the researchers at camp registration. Eligible campers and their parents 
were asked to read and sign the informed consent documents. Two research participant 
receipt forms were completed to receive compensation for participation in the study.  
Data was collected from enrolled campers using previously established survey 
tools (Catenacci & Wyatt, 2007; Domel et al., 1993; Domel, Thompson, Hunter, 
Baranowski, & Leonard, 1996; Harvard School of Public Health, 2005; Rockett et al., 
1997; Struempler & Raby, 2005) assessing nutrition, PA, and the home environment. 
Surveys were administered prior to the camp experience, collected at check-in and 
repeated at six months following the camp experience for both control and intervention 
groups. Intervention campers also completed surveys at the completion of the week-long 
immersion experience. 
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Intervention 
 Intervention campers received experiential learning in gardening, culinary, and 
nutrition over the five-day immersion camp experience and a take-home kit intended to 
influence the home environment after leaving camp. The take-home kit included: color-
coded cutting boards, paring knife, vegetable scrub brush, Healthy and Homemade 
cookbook (ISU Extension publication), refrigerator and meat thermometers, pedometer, 
garden journal and various nutrition and PA publications related to the experiential 
learning topics. Control campers received the traditional camp experience; no 
experiential learning or take-home kit was provided. 
 Table 1 provides an overview of all experiential learning activities throughout the 
week-long camp experience. Gardening lessons were developed and taught by the local 
County Master Gardeners. The composting lesson was taught by staff from the National 
Laboratory for Agriculture and the Environment. Culinary lessons were developed and 
taught by an undergraduate culinary intern both summer 2012 and 2013, while the 
Culinary Science program director and a faculty member in nutrition helped modify camp 
lessons. Nutrition lessons were developed by an undergraduate nutrition student class, 
modified by a graduate student in nutrition, and taught by graduate level  
nutrition students.  
During intervention weeks, campers were divided into three groups, which rotated 
between the garden, culinary and nutrition lessons; each lesson was 30-40 minutes. 
Intervention weeks also had lunch menus tailored to incorporate vegetables harvested 
from the garden and prepared during the culinary lessons.  
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Data Analysis 
Data was analyzed using the IBM Statistical Package for Social Sciences for 
Windows (“IBM Statistical Package for Social Sciences for Windows,” 2010). 
Likelihood analysis and bootstrap modeling were programmed and analyzed using 
MATLAB R2007A (MathWorks, Natick, MA.). The level of significance used for all 
statistical analysis was p<0.05, while a trend was p<0.10. Data were compared to the 
normal distribution to test for normality. Data was analyzed using frequencies, chi-
square, independent and paired-samples t-test (for normally distributed data) Mann-
Whitney U test (for non-normally distributed data), and likelihood analysis estimates 
(Akaike, 1974). Higher FV self-efficacy, nutrition knowledge, and FV preferences were 
considered positive outcomes. A higher most preferred home food environment was 
considered desirable whereas least preferred home food environment was negative.  
Population demographics (age and gender) by intervention were examined at 
baseline using independent samples t-test and chi-square analysis. FV self-efficacy, 
knowledge, preferences, and home food environment scores were compared at baseline 
and at six months post by intervention using independent samples  and paired samples t-
tests.  
FV preferences were examined using four classifications: FV overall, fruit, 
vegetable, and vegetables grown in the camp garden (garden vegetables). The home food 
environment survey captured the availability of food in the pantry and refrigerator in 
three categorizes – most preferred, neutral, and least preferred. For statistical analyses, 
most preferred and least preferred were used to characterize the home food environment 
and examine any subsequent change.  
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 Change scores for survey responses from baseline to six months post-camp were 
calculated for FV self-efficacy, knowledge, preferences (overall, fruit, vegetable, garden 
vegetable), home food environment (most desired pantry, most desired refrigerator, least 
desired pantry, least desired refrigerator) and FV consumption (fruit, fruit juice, 
vegetable, starchy vegetable, garden vegetables and individual garden vegetables). These 
scores were categorized as negative, no change or positive change for Chi Square 
analyses. 
Further exploratory data analysis excluded campers who did not respond to the 
follow-up questionnaire (n=18) and CIT campers (n=3). Data from 49 subjects were 
tested for correlation factorially using Pearson’s correlation coefficient and significant 
collinearities were noted for multivariate analysis. Potential multivariate models were 
identified through factorial testing of several independent variables to one dependent 
variable. Models with independent variables showing significant colinearity were 
excluded unless collinear variables were clearly unrelated. Maximum likelihood 
estimates were compared using a small-sample-size corrected Akaike Information 
Criteria (AICc) (Akaike, 1974), and models with strong likelihood estimates were tested 
using a bootstrap method (Burnham & Anderson, 2002; Konishi & Kitagawa, 2008). This 
method consisted of randomly resampling the subject pool with replacement to generate 
10,000 virtual subject samples. AICc values were computed for each tested model and 
the best performing model was identified with each resampling. Models were judged to 
be equivalent if they were equally represented in the resampling. Random numbers were 
generated using the Mersenne Twister algorithm (Matsumoto & Nishimura, 1998). 
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Results  
 A total of 74 campers (32 male, 42 female; 38 control, 36 intervention) completed 
baseline surveys during summer 2012 (Table 2). Due to the bimodal distribution of ages, 
a non-parametric test, Mann-Whitney, was used to examine the difference in age between 
the two groups and suggests a significant difference in age between intervention and 
control(p<0.05) at baseline. Gender was not significantly different between intervention 
and control campers at baseline. Six-month follow up response rate was 72% (n=53); 
however, sample size on specific survey results varies among analyses due to incomplete 
surveys.   
Baseline and six-month post-camp mean survey scores for FV self-efficacy, 
nutrition knowledge, FV preferences and home food environment appear in Table 3. The 
control group had significantly higher nutrition knowledge at baseline, which persisted 
through six months post-camp (p<0.05). However, the intervention group tended to 
improve nutrition knowledge from baseline to six months post (p<0.10), which was not 
observed in the control group and the variance decreased markedly at six-months post-
camp. At six-months post-camp, both control and intervention groups significantly 
improved their most preferred home environment (p<0.05; Table 3); however, a trend 
was noted between the control and intervention at six-months post-camp (p<0.10; Table 
3) suggesting the intervention group may have improved a bit more. A significant 
difference from baseline to six-months post-camp was noted among control campers’ 
self-efficacy, overall FV preferences, as well as most and least preferred home food 
environment (p<0.05, Table 3).  These results indicate improved self-efficacy, FV 
preferences, and preferred home food environment; however, the least preferred home 
food environment also increased. In contrast, a significant difference from baseline to six-
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months post-camp was noted among the intervention group’s most and least preferred 
home food environment (p<0.05; Table 3) and a trend for overall FV preferences and 
fruit preferences was observed (p<0.10; Table 3). These results suggest greater 
availability of least and most preferred food in the home as well as a tendency towards 
greater fruit and FV preferences.  
Chi square analysis of change score categories (negative or no change and 
positive change) revealed no significant difference between the control and intervention 
groups’ change in self-efficacy, knowledge and preferences (data not shown).  However, 
positive change in the home food environment, specifically the most preferred food 
pantry, was significantly greater in the intervention group (p<0.05; Table 4). Further 
examination of the preferred food pantry choices revealed the intervention group 
increased preferred food options for grains, FV, dairy, snacks and condiments (data not 
shown).   
Chi-square results suggest no significant difference between control and 
intervention groups’ change in fruit, fruit juice, vegetable, or starchy vegetable intakes 
(data not shown). An examination of change scores for individual garden vegetable 
intakes suggests intervention campers tended to have greater positive change for 
consumption of spinach and bell peppers (p<0.10) and significantly greater change in 
consumption of zucchini (p<0.05; Table 4).  
Multivariate likelihood analysis modeling results with bootstrapping can be 
viewed in Table 5. A detailed supplemental table including all modeling results is 
available. Results of likelihood analysis modeling suggest FV preferences and home food 
environment influence change in self-efficacy; treatment (control/intervention), gender, 
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age, self-efficacy and least preferred home environment influence change in preferences; 
and treatment, age, and least preferred home environment influence change in knowledge 
(Table 5).  Conversely, intakes of the various groups of food appear to be influenced by 
gender (with the exception of starchy vegetables and fruit juice), age, change in preferred 
home environment and change in intakes of other groups of food (Table 5).   
Discussion 
 Baseline scores revealed a large distribution of self-efficacy, knowledge, 
preferences and the home food environment scores among campers, likely related to the 
age range of the campers. Nutrition knowledge, FV self-efficacy, FV preferences, and the 
home food environment improved in both control and intervention campers at six-month 
post-camp. Improvements in the intervention group may be the result of the camp 
experience with gardening, culinary and nutrition education lessons as well as the take 
home kit. Yet, control campers also improved at six-month post-camp, which suggests 
other influential factors such as age/maturation, home, school and/or community factors. 
The significant difference in age by treatment (control campers being older) likely 
influenced some of these findings. For example, self-efficacy and knowledge increased 
significantly in both groups (control and intervention) from baseline to six-month post-
camp. The significant change in the control group may be related to the age/maturation of 
these campers.   
Data collected six-months post-camp suggest the intervention had marginal 
impact on camper self-efficacy, knowledge, or preference scores. However, the 
intervention group did appear to improve their home food environment at six months by 
increasing the amount of “preferred” pantry options (grains, FV, dairy, snacks and 
condiments). The intervention group also reported increased intakes of zucchini, spinach 
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and bell peppers, which had been included in the camp garden, culinary, and nutrition 
education lessons as well as camp meals. An association between dietary intakes and 
repeated exposure such as those incorporated into the camp experience has been 
previously documented (Heim, Stang, & Ireland, 2009; Morris, Neustadter, & Zidenberg-
Cherr, 2001) .  
Exploratory data analysis conducted on the data provides insights for future 
research. Self-efficacy, which has been shown to impact dietary intakes (Geller & 
Dzewaltowski, 2010), appeared to be influenced by food preferences and the home food 
environment. Preference for a food item as well as a home food environment, where the 
food item available and accessible, support an individual’s self-efficacy to consume that 
food item.  Interestingly, nutrition knowledge and FV preferences appeared to be 
influenced by age, treatment (control/intervention) and least preferred home environment. 
It was anticipated that change in knowledge would be impacted by age and intervention; 
however, least preferred home environment also appeared to influence change in 
knowledge. Some research suggests that knowledge is the first step to improving FV 
intake (Reynolds, Hinton, et al., 1999; Wardle, 1995). In contrast, gender appeared to 
influence the intake of each food group with the exception of starchy vegetables and fruit 
juice. This was not unexpected as gender differences relative to FV intake have been 
documented in the literature (Cartwright et al., 2003; Neumark-Sztainer, Story, Resnick, 
& Blum, 1996; Rasmussen et al., 2006; Reynolds, Baranowski, et al., 1999).  Intake of 
food groups was also impacted by preferred home environment and change in intake of 
other food groups. Availability and accessibility of food as well as change in other food 
groups would likely alter the intake of another food group.  
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Limitations of this study include the small sample size for six-month post-camp 
data analysis. In addition, a significant difference was noted between control and 
intervention campers’ age, which influenced data collected and interpretation. The 
researchers did examine the data omitting the CIT campers (n=5); however, a significant 
difference among the remaining camper’ age persisted using Mann-Whitney test.  
Further, data represent a sample of Midwest youth with very limited demographic or 
socioeconomic information and may not be representative of other geographic regions.  
All data collected were based on self-report responses to surveys with inherent 
limitations. Finally, the home food environment survey tool has not been validated for 
research purposes and has been used previously as a personal assessment tool. It should 
also be noted that a seasonal difference (summer vs. winter) could have influenced the 
home food environment responses.  
Carefully designed nutrition intervention programs for youth and their parents are 
needed to foster healthier behaviors among children, but more importantly influence their 
environment. Results of this study suggest that the home food environment may influence 
FV self-efficacy, nutrition knowledge, FV preferences as well as FV intakes. The socio-
ecological model can be implemented on community-based interventions focusing on 
prevention and management of disease. This model considers the complex interaction 
youth are exposed to on multiple levels of the environment, including individual, social, 
community and policy. Many of these environments do not promote healthy lifestyles 
(Brownell, Schwartz, Puhl, Henderson, & Harris, 2009; Pomerleau, Lock, Knai, & 
McKee, 2005). Education alone will not improve lifestyles (Krebs-Smith, Reedy, & 
Bosire, 2010), but creating healthier nutrition and PA environments, particularly at the 
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community and policy level may lead to behavior change (Story, Ark-Sztainer, & French, 
2002).  This project modified the individual, community and policy levels of the camp 
environment, suggests potential influence on FV self-efficacy, knowledge, preferences 
and intakes but public policy change would have the most far-reaching effect.  
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Table 5: Multivariate likelihood analysis modeling predicting change in fruit and 
vegetable intake 
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Abstract 
Background: The Immersion in Wellness project was conducted at a Midwest 4-H 
Center during the summer of 2012 and 2013. The project goal was to immerse campers in 
a five day intervention focusing on nutrition, culinary and gardening topics to improve 
health behaviors and construct a healthy lifestyle. 
Methods: Two specific week-long camps were targeted for the study, recruiting 9-
18 year olds. Control and intervention weeks were assigned during both summers. Data 
was collected from enrolled campers through multiple forms and survey tools assessing 
nutrition, physical activity, and the home environment.   
Results: No significant difference by gender for FV self-efficacy, nutrition 
knowledge, FV preferences or FV intakes was found. The oldest campers had greater 
knowledge and vegetable intake compared to younger campers. 
Conclusions: Intake of FV among youth continues to be minimal and their intakes 
of potassium, dietary fiber and calcium are likely not meeting the RDAs. Awareness of 
personal nutrition recommendations and potential health risks associated with low FV 
consumption is pertinent information for motivation to change. Interventions should 
target improving FV preferences and FV self-efficacy to positively influence intake.  
Keywords: adolescents, nutrition education, fruits and vegetables 
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Introduction 
Americans consume too many calories from solid fats, added sugars, and large 
portion sizes (Koletzko, de la Guéronnière, Toschke, & von Kries, 2004; Munoz, Krebs-
Smith, Ballard-Barbash, & Cleveland, 1997; Nielsen, 2003).  In contrast, daily fruit and 
vegetable (FV) consumption is below current recommendations regardless of gender, 
ethnicity, or age (Kimmons, Gillespie, Seymour, Serdula, & Blanck, 2009; USDA & 
HHS, 2010; Yeh et al., 2008). Current Dietary Guidelines for Americans (USDA & HHS, 
2010) recommend increasing intake of FVs, which also increases intake for three of the 
four nutrients of concern: potassium, dietary fiber, and calcium. Further, consuming a 
variety of  FVs not only provides nutrients to support normal growth and development, 
but significantly reduces the risk of chronic disease (USDA & HHS, 2010). 
 In addition to increasing total FVs in our diet, vegetable subgroup (dark green, 
red/orange, legumes, starchy and other) recommendations are included in the Dietary 
Guidelines for Americans (USDA & HHS, 2010). Consuming nutrient dense vegetables 
such as legumes, dark green and orange colors is also encouraged amongst youth 
(Guenther, Dodd, Reedy, & Krebs-Smith, 2006; Krebs-Smith et al., 1996). School and 
childcare facilities have new school nutrition standards that increase the amount of FVs 
served, weekly requirements of vegetable subgroups, as well as limiting fruit juice and 
added sugar in fruits (Hartline-Grafton, Henchy, & Levin, 2012). Recent research 
suggests the new standards may in fact be improving FV intake (Taber, Chriqui, & 
Chaloupka, 2013). 
The National Health and Nutrition Examination Survey (NHANES) data on 12-18 
year olds indicate just 0.9% of males and females meet calorie specific FV 
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recommendations based on United States Department of Agriculture (USDA) 
MyPyramid servings (Kimmons et al., 2009). As children become older FV consumption 
decreases (Rasmussen et al., 2006), with the lowest levels of FV consumption among 
adolescents (Kimmons et al., 2009; Lorson, Melgar-Quinonez, & Taylor, 2009). In fact, 
less than 33% of adolescents aged 11 to 16 years old report eating any FV daily (National 
Institutes of Health, 2013). More alarming, starchy vegetables such as fried potatoes and 
processed tomato products including pizza sauce, contribute over half of all intake among 
adolescents (Kimmons et al., 2009).  
Males are less likely to consume FVs than females (Cartwright et al., 2003; 
Neumark-Sztainer, Story, Resnick, & Blum, 1996; Rasmussen et al., 2006; Reynolds, 
Baranowski, et al., 1999). Gender differences of FV intake may exist due to females 
having greater FV preferences (Brug, Tak, te Velde, Bere, & de Bourdeaudhuij, 2008), 
knowledge and self-efficacy (Beech, Rice, Myers, Johnson, & Nicklas, 1999), peer 
pressure and concerns relative to body image  (Krølner et al., 2011; McKinley et al., 
2005; Neumark-Sztainer, Story, Perry, & Casey, 1999). This research describes the FV 
intake of a sample of Midwest youth relative to current MyPlate recommendations and 
nutrients of concern identified by the Dietary Guidelines for Americans (USDA & HHS, 
2010).  
Methods 
The Immersion in Wellness camp experience was conducted at a Midwest State 4-
H Center during the summer of 2012 and 2013. The goal was to immerse campers in a 
five-day intervention with experiential learning on nutrition, physical activity (PA), 
culinary and gardening to foster health behaviors associated with a healthy lifestyle. 
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University Institutional Review Board approval was received for all data collection 
measures and interventions.  
Data Collection  
Two specific week-long camps at the 4-H Center were targeted for the study, 
“Everything Camp” and “Counselors in Training Camp” (CIT). Everything Camp 
facilitated recruitment of 9-14 year olds while CIT Camp targeted16-18 year olds. Six 
weeks of Everything and CIT Camp during summer of 2012 were used to recruit study 
participants. Two weeks of 4-H group camps during the summer of 2013 were also 
eligible to participate in the study.  
 Campers and their parents were recruited through a pre-camp mailing, which 
explained the intent of the study and enrollment procedures and/or simple one-on-one 
discussion with the researchers at camp registration. Eligible campers and their parents 
were asked to read and sign the informed consent documents. Two research participant 
receipt forms were completed to receive compensation for participation in the study.  
Data was collected from enrolled campers using previously established survey 
tools (Domel, Baranowski, Hunter, Leonard, & Riley, 1993; Domel, Thompson, Hunter, 
Baranowski, & Leonard, 1996; Harvard School of Public Health, 2005; Rockett et al., 
1997; Struempler & Raby, 2005) assessing nutrition knowledge, FV preferences, FV self-
efficacy, and food intake via food frequency questionnaire (FFQ). Surveys were 
administered prior to the camp experience and collected at check-in.  
Data Analysis 
Data was analyzed using the IBM Statistical Package for Social Sciences for 
Windows (SPSS for windows, version 19.0, 2010). Likelihood analysis was programmed 
and assessed using MATLAB R2007A (MathWorks, Matworks, Natick, MA). The level 
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of significance p<0.05 was set for all results, while a trend was p<0.10. Data was 
analyzed using frequencies, independent samples t-test, One-way ANOVA, and 
multivariate likelihood analysis modeling  (Akaike, 1974). 
Baseline data for all campers (n=148) participating in the study from summer 
2012 and 2013 were included in analyses.  An independent sample t-test was used to 
examine differences in FV self-efficacy, nutrition knowledge, FV preferences, and FV 
intakes by gender. One-way ANOVA was used to examine differences in FV self-
efficacy, nutrition knowledge, FV preferences, and FV intakes by three age groups (9-11, 
12-15, and 16-18 years old). Age groups corresponded to camp enrollment as an 
“Everything Camper” (9-11 and 12-15 years old) and “CITs” (16-18 years old).  
Self-reported FV intake frequencies were converted into daily frequency 
equivalents (Helaine Rockett, 2013). Daily equivalents were converted to cups where 
one-half cup corresponded to one daily equivalent per MyPyramid recommendations 
when the FFQ was created. Daily equivalents for all individual FV intakes were 
examined individually, but also grouped as fruit, fruit juice, vegetable, starchy vegetable 
as well as vegetable sub-groups including starchy, dark green/leafy, red/orange, legumes, 
and other. It should be noted that current Dietary Guidelines for Americans classifies 
sweet potatoes in the red/orange vegetable sub-group; however it was categorized as a 
starchy vegetable in other intake analyses. Those meeting FV recommendations by age 
and gender were determined using MyPlate recommendations for 9-13 and 14-18 year 
old age groups.  
Nutrient intake from FV consumption for three of the four nutrients of concern 
identified by the Dietary Guidelines for Americans(USDA & HHS, 2010) was estimated 
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from the FFQ responses using USDA National Nutrient Database for Standard Reference 
values (USDA, 2013a). The Economic Research Service Food Availability Data System 
(USDA, 2013b) was used to calculate nutrient composition for some FVs (ex: corn) 
where consumption form was not denoted. For these FVs, nutrient intake was estimated 
using the proportional availability in the food supply (i.e. fresh, canned, frozen). When 
more than one food item was within a category of FFQ (ex: apple/applesauce), individual 
potassium, dietary fiber, and calcium contents were averaged. Estimated nutrient intakes 
were compared to the Dietary Reference Intakes Recommended Dietary Allowances 
(RDA) (Institute of Medicine, 2006) for potassium, dietary fiber and calcium by age and 
gender. 
Data from 148 subjects were tested for correlation factorially using Pearson’s 
correlation coefficient. Significant correlations were noted to protect against using 
collinear and related elements in multivariate likelihood analysis modeling. Potential 
models were identified by building multivariate linear models factorially. Statistically 
significant models were identified and tested against each other using maximum 
likelihood estimates. These estimates were examined using the Akaike Information 
Criteria corrected for small sample size (AICc) (Akaike, 1974). Since the analysis yielded 
robust and nearly identical models according to the AICc, bootstrapping was not 
performed (Burnham & Anderson, 2002). 
Results 
A total of 148 campers (55 male, 93 female) completed the surveys during 
summer 2012 and 2013. There was no statistical difference in age by gender (Table 1).  
No significant difference in FV self-efficacy, nutrition knowledge, FV preferences, or FV 
intake by gender was noted; however, females tended to have greater vegetable 
62 
 
preferences (p<0.10; Table 2). Chi-Square analysis indicates 14-18 year olds meeting age 
specific fruit recommendations was statistically significant (p=0.02), while meeting age 
specific vegetable recommendations was a trend compared to 9-13 year olds (p=0.07; 
Figure 1). No statistical significance was found between gender and meeting age specific 
FV recommendations (Figure 1).  
The oldest campers (16-18 years) had significantly greater knowledge than 
younger campers (9-11 and 12-15 years).  They also had significantly greater 
consumption of vegetables, starchy vegetables, potassium, and specific vegetable 
subgroups (starchy, red/orange and other) than 12-15 year old campers (Table 2). Older 
campers (16-18 years) intake of fruit juice and calcium also tended to be greater 
compared to 12-15 year old campers (p<0.10; Table 2). The youngest campers (9-11 
years), had significantly greater fruit intake, as well as a  tendency to have greater fruit 
juice intake, starchy vegetable sub-group, and potassium intake compared to the 12-15 
year old campers (p<0.10; Table 2). 
Campers met 14% and 19% the daily recommendation for potassium, 22% and 
25% for dietary fiber, and 4% and 6% calcium for 9-13 and 14-18 year age groups, 
respectively (data not shown) through FV intake.  Potassium intake was contributed 
primarily from bananas, spaghetti sauce, apples, apple juice and lentils (Figure 2). 
Apples, lentils, bananas, pears and lima beans were the primary contributors of dietary 
fiber (Figure 2). Finally, calcium came from consumption of lentils, greens, oranges, 
broccoli and apple juice (Figure 2).  
Further exploratory data analysis was conducted using multivariate likelihood 
analysis modeling (Table 3). Results suggest the most influential variables influencing 
63 
 
fruit, vegetable and starchy vegetable intake are FV preferences and FV self-efficacy. 
Knowledge was another predictor variable of fruit intake; however, the increase in 
likelihood was slight with the addition of knowledge to the model and may not be 
justified (Table 3).  
Discussion  
Results of the current study suggest no significant difference by gender for FV 
self-efficacy, nutrition knowledge, FV preferences or FV intakes. This is in contrast to 
previously reported research suggesting females have greater self-efficacy, nutrition 
knowledge and FV preferences compared to males (Beech et al., 1999; Brug et al., 2008). 
The females in this study did have a slightly higher preference for vegetables than males. 
The oldest campers (16-18 years) had greater knowledge compared to all younger 
campers. They also had greater consumption of vegetables, fruit juice, potassium, and 
calcium compared to 12-15 year old campers, which supports research suggesting 
knowledge leads to greater FV consumption (Reynolds, Hinton, Shewchuk, & Hickey, 
1999). The youngest campers, 9-11 years, consumed more fruit, fruit juice, starchy 
vegetable and potassium compared to 12-15 year campers. While greater fruit intake is 
positive, fruit juice and starchy vegetable intake should be limited per the Dietary 
Guidelines for Americans (USDA & HHS, 2010).  
Fruits and vegetables are an important source of potassium and dietary fiber. As 
such, they should be contributing a significant portion of the RDA for these nutrients.   
Results of this research suggest 14% and 19% of potassium and 22% and 25% of dietary 
fiber recommendations are being met with current FV intake for 9-13 and 14-18 year 
olds, respectively.  Assuming youth consume the current recommendation of three cups 
of milk daily, an additional 1,146 mg of potassium would be consumed and total daily 
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potassium intake would equal 1,826 mg, 40% of the RDA.  NHANES “What We Eat in 
America” data suggests males and females age 6-19 are consuming on average 2,499mg 
and 2,050mg of potassium respectively each day (USDA & ARS, 2012). A report on 
“Potassium Intake of the U.S. Population” indicates that FVs are the largest reported 
contribution to potassium intake (Hoy & Goldman, 2012). Presuming youth are also 
meeting current recommendations for daily grain intake, with half of grains consumed 
being whole, the current data suggests total daily dietary fiber recommendations would 
be met by 61% (17.4g) of 9-13 year olds and 67% (21.4g) of 14-18 year olds. NHANES 
“What We Eat in America” data suggests males and females age 6-19 are consuming on 
average 15.0g and 13.6g of dietary fiber respectively each day (USDA & ARS, 2012). 
While FV intake does not contribute significantly to overall calcium intake, it is 
noteworthy as one of the four nutrients of concern identified by the Dietary Guidelines 
for Americans.  Assuming youth consume the current recommendation of three cups of 
milk daily, an additional 918 mg of calcium would be consumed and total daily intake 
would equal 974 mg, 75% of the RDA. NHANES “What We Eat in America” data 
suggests males and females age 6-19 are consuming on average 1,194mg and 956mg of 
calcium respectively each day (USDA & ARS, 2012). Ultimately, campers are not 
meeting potassium, dietary fiber and calcium recommendations.    
Further examination of the data on an individual basis suggests none of the 
campers met the three RDA nutrient recommendations for age and gender that were 
analyzed. However, a limitation to this study is the FFQ tool utilized included a limited 
number of FVs. A  newly developed FFQ (Harvard School of Public Health, 2013)  has 
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added  watermelon, blueberries, pineapple, tomato juice, V8 Fusion, cauliflower, cabbage 
and okra, which would have added to the estimates of potassium and fiber intake.  
Current MyPlate FV recommendations for males are: 9-13 years- 1 ½ cups fruit 
and 2 ½ cups vegetables; and 14-18 years- 2 cups fruit and 3 cups vegetables. Current FV 
recommendations for females are: 9-13 years- 1 ½ cups fruit and 2 cups vegetable; and 
14-18 years- 1 ½ cups fruit and 2 ½ cups vegetables. Of males age 9-13 years, 15% met 
fruit and 4% met vegetable recommendations, while among females age 9-13 years, 16% 
met fruit and 8% met vegetable recommendations. Of males age 14-18 years, 38% met 
fruit and 13% met vegetable recommendations, while among females age 14-18 years, 
39% met fruit and 23% met vegetable recommendations. A previous study analyzing 
NHANES 2-day, 24 hour recall data of adolescents age 12-18years old indicates that only 
6.2% of fruit and 5.8% of vegetable recommendations were met in the population sample 
(Kimmons et al., 2009). Although the youth involved in this study are well below 
recommendations, they appear to be above national samples. Overall, there was no 
statistical difference between genders in the likelihood of meeting age specific FV 
recommendations, however age did influence whether specific FV recommendations 
were met. This finding conflicts with other research suggesting females are more likely to 
meet FV recommendations compared to males (Cartwright et al., 2003; Neumark-
Sztainer et al., 1996; Rasmussen et al., 2006; Reynolds, Baranowski, et al., 1999). 
Multivariate likelihood analysis modeling suggests that age and gender are not 
predictive of FV consumption. Fruit, vegetable and starchy vegetable intake was 
influenced more by FV preferences and self-efficacy for consuming FVs.  Previous 
research suggests that youth with greater FV preferences (Brug et al., 2008), nutrition 
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knowledge (Reynolds, Hinton, et al., 1999), and self-efficacy for consuming FVs (Geller 
& Dzewaltowski, 2010) are more likely to consume FVs. The exploratory analysis 
conducted with data in this study is consistent with the previous research.  
Limitations of this study include a limited sample of Midwest youth with minimal 
demographic or socioeconomic information, which may not be representative of other 
geographic regions.  All data collected was based on self-report responses to surveys and 
parent perceptions with its inherent limitations. An uneven distribution of ages may skew 
some analyses and interpretation. Further, the FVs included in the original FFQ (Rockett 
et al., 1997) tool have since been updated with a new FFQ (Harvard School of Public 
Health, 2013) which survey a greater number of FVs.  Finally, the FFQ was developed 
during previous version of the Dietary Guidelines for Americans recommendations 
(MyPyramid) and may not translate accurately to current recommendations (MyPlate) 
primarily, which are based on cup rather than serving recommendations.  
In conclusion, intake of FV among youth continues to be marginal. Intakes of 
potassium, dietary fiber and calcium are likely not meeting the RDAs.  The biggest 
concern lies within 12-15 year olds, as they are consuming the least amount of nutrients 
from FVs. Adequate consumption of FV is necessary to prevent development of 
overweight and obesity as well as chronic disease (Bazzano, 2006; Daniels et al., 2005; 
Hung et al., 2004; Kimmons et al., 2009; Magarey, Daniels, Boulton, & Cockington, 
2003; Ness & Powles, 1997; Steinmetz & Potter, 1996; Van Duyn & Pivonka, 
2000).Further,  the lack of optimal nutrition in our youth during a critical time of growth 
and maturation is concerning (Koletzko et al., 2004). Awareness of personal nutrition 
recommendations and potential health risks associated with low FV consumption is 
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pertinent information for motivation to change. In this study, gender and age did not 
appear to influence FV consumption. Conversely, it appears, interventions should target 
improving FV preferences and FV self-efficacy to positively influence FV intake.  
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CONCLUSIONS 
 
This Immersion in Wellness research project was implemented in order to 
immerse youth in a five day intervention to improve health behaviors and construct a 
healthier lifestyle. The immersion focused on nutrition, physical activity, culinary and 
gardening topics throughout the week at camp. Intervention campers received the 
immersion camp experience along with a take-home kit to influence their home food 
environment, while the control group attended traditional camp. 
The intervention campers at six-month post-camp did not score significantly 
higher in fruit and vegetable (FV) self-efficacy, nutrition knowledge, or FV preferences 
compared to the control group. However, the intervention group did see a greater increase 
in their most preferred home food environment and garden vegetable intakes. This 
suggests that camp may have positively influenced healthier pantry and refrigerator 
offerings as well as increased their exposure and familiarity with vegetables, therefore 
positively influencing garden vegetable intake. 
There was no statistical difference between genders in the likelihood of meeting 
age specific FV recommendations, however age did influence whether specific FV 
recommendations were met. Overall, FV consumption was low and Iowa youth are likely 
not meeting daily potassium, dietary fiber, and calcium needs.  
As for future research, results from exploratory data analysis suggest that the 
home food environment may influence FV self-efficacy, nutrition knowledge, FV 
preferences as well as FV intakes. In this study, gender and age did not appear to 
influence FV consumption. Therefore, interventions should target improving FV 
preferences and FV self-efficacy to positively influence FV intake.   
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APPENDIX B: CAMPER INFORMATION 
 
 
 
Camper Information   
Name (First, Last):____________________________________________ 
Gender:    Male     Female 
Age at camp: _______ Weight: _______ Height: _______ 
Known food allergy: __________________________________________ 
Doctor recommendations or restrictions at camp regarding light physical activity? 
_________________________________________________     
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Dear Camper and Parents:  
The Iowa 4-H Center is excited to have you joining us this summer for a number of 
opportunities for ‘learning by doing’.  One of these opportunities is the ‘Immersion in 
Wellness’ opportunity available during your week of camp. This opportunity provides 
campers to engage in the 4-H Center garden (plant, care and harvest garden produce), 
culinary experiences (food preparation and safety skills), and interactive nutrition 
education.   
This opportunity is a research project conducted by faculty from the Department of Food 
Science and Human Nutrition at Iowa State University with funding from the Wellmark 
Foundation.  As a research project, one week of camp has been designated to receive the 
‘immersion’ experience and one week has been designated to receive the ‘traditional 
camp’ experience.  
If you elect to participate in this research project, you will be required to complete an 
informed consent(s), surveys pre- and post-camp experience, basic information pertaining 
to the camper, and a Research Participant Receipt Form. For your participation you will 
receive up to $65 ($40 when checking out of camp with all completed documents; $25 
after completing survey 6-months after the camp experience).   
Prior to arriving at camp, you will not be informed if you are receiving the ‘immersion’ 
or ‘traditional’ camp experience; this has been pre-determined by the researchers 
according to the week for which you have enrolled.  
To enroll in the research project, please complete the following: 
1. Informed consent.   Two consent forms are enclosed.   
a. Campers age 16 and older and their parents will sign the ‘Older youth 
assent and parental consent form’. 
b. Campers under age 16 will sign the ‘Assent form for younger youth’ 
and their parents will sign the ‘Older youth assent and parental consent 
form’.  
2. Surveys. Two surveys are enclosed.   
a. CAMPER: The survey with the GREEN dot must be completed 
individually by the camper. A parent may assist with reading questions 
but may not suggest an answer.  
b. TOGETHER: Parents can assist younger campers to complete the 
home environment survey with the BLUE dot.  Please remember these 
answers are based on the child’s food intake and physical activity, not 
the parent. If multiple siblings are enrolling in the study, we ask that 
you fill out separate surveys to ensure accuracy pertaining to each 
individual camper.   
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3. Research Participant Receipt Form (RPRF). Two RPRF forms are enclosed 
a. Both forms must be signed by a parent in order to receive $40 
compensation after camp and $25 compensation for completing six 
month post-surveys. 
b. Please include your current mailing address on both forms.  
4. Camper Information 
a. Campers must list any food allergies or physical activity restrictions 
prior to the start of camp.  
 
If you should have any questions regarding the ‘Immersion in Wellness’ camp experience 
please contact:  
 Ruth Litchfield – principal investigator 
 (515) 294-9484 
 litch@iastate.edu 
 
 Beth Mabary – graduate student 
 eamabary@iastate.edu  
 
We look forward to seeing you at the 4-H Center this summer! If you elect to enroll in the 
research project, please thoroughly complete all forms and surveys listed above and bring 
them to camp this summer to ensure inclusion and compensation for the study.   
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Dear Camper and Parents:  
Thank you for your participation in the “Immersion in Wellness” study this summer at 
the Iowa 4-H Center! Can you believe it has been six months since camp took place?  
It is now time to complete the final surveys to receive an additional $25. 
 
To receive final compensation ($25) for the study, all enclosed documents must be 
thoroughly completed.  
1.) CAMPER: The survey with the GREEN dot must be completed individually by 
the camper. A parent may assist with reading questions but may not suggest an 
answer.  
2.) TOGETHER: Parents can assist younger campers to complete the home 
environment survey with the BLUE dot.  Please remember these answers are 
based on the child’s food intake and physical activity, not the parent. If multiple 
siblings were enrolled in the study, we ask that you fill out separate surveys to 
ensure accuracy pertaining to each individual camper.   
 
Please return all completed documents using the enclosed pre-paid envelope. If multiple 
siblings were enrolled, use a separate pre-paid envelope to return each campers surveys. 
All campers were assigned a three-digit subject number specific to each camper. Please 
make sure each of your campers completes the survey mailed to them by matching the 
survey number appearing on the surveys to the number located near the return address on 
the envelope.  
 
If you should have any questions regarding the “Immersion in Wellness” camp 
experience or completing final surveys please contact: 
 Ruth Litchfield – principal investigator  litch@iastate.edu 
       (515)-294-9484 
 
Beth Mabary – graduate student  eamabary@iastate.edu 
 
We would like to thank you again for your participation in the “Immersion in Wellness” 
project this summer. Best wishes to you and your family in the New Year! 
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APPENDIX F: INFORMED CONSENT DOCUMENTS 
 
1. General Information About This Research Study  
 
Study Title: “Immersion in Wellness at Iowa 4-H Center” 
 
(Older youth assent and parental consent form) 
 
Name of Principal Investigator on This Study: Dr. Ruth Litchfield 
 
 
Note to Parents: 
 
The information in this form describes a research project that we are asking your child 
to take part in during his or her time at camp.  The things your child will be asked to do 
are explained below, along with other important information about being a research 
participant. Please review this form carefully, and sign it if you agree that your child 
can take part in the study. 
 
Your child also has an opportunity to choose whether or not to participate in the 
research. If your child is 16 or over, and able to read and understand the information 
in this form, please also ask that he or she read the form and sign it if they agree to 
take part in the study. A simplified version of this form is also included, which should 
be reviewed and signed by children who are under age 16.  
 
A copy of the signed forms should be returned with the packet of camp materials. 
Please keep the second copy for your records.  
 
A. Study Eligibility and Purpose 
 
You are being asked to take part in this research study because we want to understand 
how immersion in a wellness program addressing diet and physical activity at camp helps 
children learn good nutrition and health practices and use these practices once they leave 
camp.  
 
As you read this form describing the study, ask any questions you have.  Take your time 
to decide. Feel free to discuss the study with your family, friends, and healthcare provider 
before you decide.  You may stop participating at any time during the study, either at 
your request or your parent’s. If so, none of your current benefits, normal health care, or 
camp experience will be affected in any way.  When you feel comfortable that all your 
questions have been answered, and you wish to take part in this study, sign this form in 
order to begin your participation. Your signature means you have been told about the 
study and what the risks to you are. Your signature on this form also means that you want 
to take part in this study.  
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If you are unclear about anything along the way, please ask until you feel you understand. 
 
B. Number of Participants 
 
The plan is to have 150 people take part in this study at the Iowa 4-H Center Camp.  
 
C. Additional Information You Should Know 
 
Wellmark Blue Cross and Blue Shield and Iowa State University are funding this study. 
Any costs of the study will be paid for by Wellmark Blue Cross and Blue Shield and 
Iowa State University. Individual subject data will not provide to Wellmark Blue Cross 
and Blue Shield, and all data collected for this study will be coded such that Wellmark 
Blue Cross and Blue Shield will not be able to associate any data to any subject.  
  
2. What Will Happen to You While You Are in This Research Study? 
 
If you agree for you to be in the study, you will be asked to participate in the following:  
 
Screening (before camp) 
You will complete the enrollment process at least two weeks before the study starts.  
Surveys for you to fill out and consent forms for you and your parents to sign will be 
included in the package of materials that must be returned at the beginning of camp. 
Demographic data will be collected from the health history and medical information 
forms (age, height, weight, physical restrictions, diet restrictions/allergies), which are 
required by the Iowa 4-H Center to attend camp. Before the beginning of camp you will 
be assigned to one of two groups. The first, or control group will be assigned to the 
standard camp experience. This camp will be conducted in the same manner as camps 
from the previous year. The second, or experimental group will attend camp that has been 
formatted to include a “Wellness Immersion” experience, where your will focus on 
concepts related to health and wellness through diet and physical activity.   
 
Study protocol 
Prior to the camp, at the end of the camp week, and six months after the camp you will be 
asked to complete surveys that will assess the home environment, your activity, and your 
knowledge of nutrition. If you are assigned to the control group, your camp experience 
will be similar to the experience of previous camps. If you are assigned to the 
experimental group, you will attend an immersion experience focusing on health and 
wellness. These will include modules on Nutrition Education, Gardening, Culinary Skills, 
Health Promoting Environments, and Physical Activity. During the camp, you will wear 
a small removable device on your ankle that will allow the investigators to determine the 
number of steps you have taken per minute throughout the week of camp. 
 
 
3. How Long Will You Be in This Research Study? 
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You will be in this study for six months, including completing surveys before camp, the 1 
week of camp and the follow-up surveys.   
 
4. Why You Might Want To Take Part in This Research Study 
 
This study will educate you about healthy eating habits and the knowledge necessary to 
have those habits in your life. You will also learn about foods and physical activity. You 
will participate in activities geared towards reinforcing the knowledge and healthy habits 
you may develop. 
 
5. What Are the Risks of This Research Study? 
 
You will not incur any risks greater than the minimal risks associated with attending 
summer camp. You will wear a small activity monitor on your ankle that may cause some 
minor discomfort. 
 
6. What Other Choices Do You Have If You Don’t Take Part in This Research Study? 
 
You will gain a camp experience whether or not you are enrolled in this study. You do 
not have to enroll in this study to attend this summer camp. 
 
7. Are there Reasons You Might Leave This Research Study Early? 
 
Taking part in this research study is your decision.  You may decide to stop at any time.  
You should tell the researcher if you or your parents decide to stop your participation. 
 
In addition, the researchers or Iowa State University may stop you from taking part in this 
study at any time: 
 if it is in your best interest,  
 if you do not follow the study rules,  
 if the study is stopped.  
 
8. Will You Need to Pay for Any of the Tests and Procedures? 
 
You will not need to pay for any procedures which are done just for this research study.  
These procedures are: 
 Completion of surveys 
 Physical activity monitoring 
 
However, your parents and/or your health plan will need to pay for all other tests and 
procedures that you would normally have as part of his/her regular clinical care. 
 
 
 
9. Will You Be Paid for Participating in this Research Study? 
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If you complete this study, you will earn a monetary reward.  
 $40 for returning preliminary surveys/forms and for completing surveys at the 
end of the camp week 
 $25 for completing six-month follow-up surveys 
 
10. What Are Your Rights if You Are in This Research Study? 
 
Taking part in this research study will not change your rights and benefits.  Taking part in 
this research study does not give you any special privileges.  If you decide to not 
participate in this study, or stop in the middle of the study, no benefits are taken away 
from you.  Specifically, you do not have to be in this research study to receive or 
continue to receive medical care or to participate in the 4-H camp. 
 
You and your parents will be told of important new findings or any changes in the study 
or procedures that may affect you or your willingness to continue in the study. 
 
11. What About Your Privacy? 
 
Your privacy is important to us, and we want to protect it as much as possible.  This 
information might be in different places but we will only disclose information that is 
related to this research protocol for the purposes listed below. 
 
This information will be given out for the proper monitoring of the study, checking the 
accuracy of study data, analyzing the study data, and other purposes necessary for the 
proper conduct and reporting of this study. If some of the information is reported in 
published medical journals or scientific discussions, it will be done in a way that does not 
directly identify you. 
 
If this information is given out to anyone outside of Iowa State University, the 
information may no longer be protected by federal privacy regulations and may be given 
out by the person or entity that receives the information.  However, Iowa State University 
will take steps to help other parties understand the need to keep this information 
confidential. 
 
Records identifying participants will be kept confidential to the extent permitted by 
applicable laws and regulations and will not be made publicly available.  However, 
federal government regulatory agencies, auditing departments of Iowa State University 
and the Institutional Review Board (a committee that reviews and approves human 
subject research studies) may inspect and/or copy your child’s records for quality 
assurance and data analysis.  These records may contain private information.   
 
Confidentiality of all records is strictly maintained by established procedures. The 
original study data are kept in the study facility and are entered into a computer by the 
primary investigator.  Physical records are stored under lock and key and electronic 
records through security pass words.  The primary investigator will review all data.  
Study records will not identify you by name, but using a number. 
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12. What Will Happen to Your Samples? 
 
No samples or physical specimens will be taken during this study 
 
 
  
13. What is the Institutional Review Board (IRB) and How Does it Protect You? 
 
The IRB reviews human research studies.  It protects the rights and welfare of the people 
taking part in those studies.  You may contact the IRB if you have questions about your 
rights as a participant or if you think you have been treated unfairly.   
 
 If you have any questions about the rights of research subjects or research-related 
injury, please contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, 
or Director, Office of Responsible Research, (515) 294-3115, 1138 Pearson Hall, 
Ames, Iowa 50011.  
 
 
14. Who Can Answer Your Questions? 
 
Principal Investigator: 
Dr. Ruth Litchfield 
Phone: 515-294-9484 
 
 Questions about the study tests and procedures 
 Research-related injuries or emergencies 
 Any research-related concerns or complaints 
 
 
IRB Administrator  
 Phone:515-294-4566 
 Rights of a research subject 
 Use of protected health information 
 Any research-related concerns or complaints 
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15. Summary and Enrollment Signatures 
You have been asked to take part in a research study, at Iowa State University.  The 
information about this study has been provided to you and your parents to inform you 
about the nature of this IRB approved study. Please sign and date below to show that you 
agree to take part in the research.  Please do not sign unless you have read the entire 
packet of information. If you do not want to sign, you don’t have to, but you will not be 
able to participate in this study. 
 
Remember: 
 
 Joining the study is voluntary and you can still attend camp, even if you do not 
join the study. 
 
 Nobody will be mad if you choose not to join the study.  
 
 You can call the investigator and research staff at any time with any new 
questions or to tell them about side effects. 
 
 You may stop being in the study at any time. Your parents may withdraw you 
from this study at any time. 
 
 
______________   __________________________________________     
(Date / Time)  (Printed Name of Participant)  
 
 
_____________________________________________ 
(Signature of Participant) 
 
 
______________   ______________________________________________ 
(Date / Time)  (Printed Name of Parent/Guardian) 
 
 
______________________________________________ 
(Signature of Parent/Guardian) 
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Assent Form to Take Part in a Research Study        (Assent form for younger youth) 
 
TITLE:  “Immersion in Wellness at State 4-H Center” 
 
ASSENT FORM 
 
You are being asked to be in a research study. This research study lasts shortly before 
you start camp, while you are in camp, and then continues until 6 months after camp. 
You are being asked to take part in this research study because we want to understand 
how 4-H camp will teach you about healthy eating, food, and exercise. 
   
Before you start the study, we will have you with help from your parents fill out 
paperwork that will tell us about you, where you live, how you eat, and how much you 
exercise.   
 
While you are at camp, we will measure how much you move by putting a small step 
counter on your ankle. You can remove this monitor when you take a shower or go 
swimming. We will assign you to one of two groups.  One of the groups will attend the 
regular 4-H camp. The other group will attend the same camp but will teach you a lot of 
information on growing food, how to eat healthy, how to cook, and will also give you lots 
of time to be physically active.    
 
At the end of camp and six months after you went to camp we will ask you with help 
from your parents to fill out the same paperwork you filled out at the beginning of the 
study. 
 
We will keep the information private that you give to us as part of being in the study. The 
study information is kept in the study office and is entered into a computer by the 
researcher. The electronic records on the computer are locked under security pass words.  
Any written records are stored under lock and key.  Study records will not identify you 
by name, but using a number. 
 
If you have any questions about this project you may call the researcher, Dr. Ruth 
Litchfield, at 515-294-9484.  If you have questions about your rights as a research 
participant or think you have been treated unfairly, you can call the Institutional Review 
Board at Iowa State University at 515-294-4566.  The Institutional Review Board is an 
office that helps protect people who join research projects. 
 
If you do not want to be in this research project, you do not have to say yes or sign your 
name on this form.  No one will be mad at you if you say no. You will still be able to go 
to camp if you do not want to be in this research project. 
 
Assent by Child      Date 
 
(Printed name of parent/guardian)  
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APPENDIX H: CAMP PUBLICATIONS 
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